TCEQ Interoffice Memorandum

To: Tony Walker

Director, TCEQ Region 4, Dallas/Fort Worth

Alyssa Taylor

Special Assistant to the Regional Director, TCEQ Region 4, Dallas/Fort Worth
From:  Shannon Ethridge, M.S., D.AB.T. 2.

Toxicology Division, Office of the Executive Director

Date: November 19, 2014

Subject: Toxicological Evaluation of Results from an Ambient Air Sample for Volatile
Organic Compounds Collected Downwind of the Enervest Operating, LLC -
Paddack Phillip Facility (Latitude 33.2611, Longitude -97.25219) near Krum,
Denton County, Texas

Sample Collected on September 24, 2014, Request Number 1409020 (Lab Sample
1409020-001)

Key Points

e Reported concentrations of target volatile organic compounds (VOCSs) were either not
detected or were detected below levels of short-term health and/or welfare concern.

Background

On September 24, 2014, a Texas Commission on Environmental Quality (TCEQ) Region 4 air
investigator collected a 30-minute canister sample (Lab Sample 1409020-001) downwind of the
Enervest Operating, LLC - Paddack Phillip Facility (Latitude 33.2611, Longitude -97.25219)
near Krum, Denton County, Texas. The sample was collected in response to a hand-held VOC
device reading. The investigator experienced a light hydrocarbon odor but not health effects
while sampling. Meteorological conditions measured at the site or nearest stationary ambient air
monitoring site indicated that the ambient temperature was 74.2°F with a relative humidity of
52.5%, and winds were from the east southeast (123°) at 3.9 to 6.4 miles per hour. The sampling
site was less than 100 feet from the possible emission source (tanks). The nearest location where
the public could have access was approximately 301 to 500 feet from the possible emission
source. The sample was sent to the TCEQ laboratory in Austin, Texas, and analyzed for a range
of VOCs. The list of the target analytes that were evaluated in this review is provided in
Attachment A. The VOC concentrations were reported in parts per billion by volume (ppbv)
(Attachment B and Table 1). Please note that the available canister technology and analysis
method cannot capture and/or analyze for all chemicals.
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Results and Evaluation

Reported VOC concentrations were compared to TCEQ’s short-term health- and/or welfare-
based air monitoring comparison values (AMCVs) (Table 1). Short-term AMCVs are guidelines
used to evaluate ambient concentrations of a chemical in air and to determine its potential to
result in adverse health effects, adverse vegetative effects, or odors. Health AMCVs are set to
provide a margin of safety and are set well below levels at which adverse health effects are
reported in the scientific literature. If a chemical concentration in ambient air is less than its
comparison value, no adverse health effects are expected to occur. If a chemical concentration
exceeds its comparison value it does not necessarily mean that adverse effects will occur, but
rather that further evaluation is warranted.

All of the 84 VOCs were either not detected or were detected below their respective short-term
AMCVs. Exposure to levels of VOCs measured in this sample would not be expected to cause
short-term adverse health effects, adverse vegetative effects, or odors.

Please call me at (512) 239-1822 if you have any questions regarding this evaluation.
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Attachment A

List of Target Analytes for Canister Samples

ethane

ethylene

acetylene

propane

propylene
dichlorodifluoromethane
methyl chloride
isobutane

vinyl chloride
1-butene
1,3-butadiene
n-butane

t-2-butene
bromomethane
c-2-butene
3-methyl-1-butene
isopentane
trichlorofluoromethane
1-pentene

n-pentane

isoprene

t-2-pentene
1,1-dichloroethylene
c-2-pentene
methylene chloride
2-methyl-2-butene
2,2-dimethylbutane
cyclopentene

4-methyl-1-pentene
1,1-dichloroethane
cyclopentane
2,3-dimethylbutane
2-methylpentane
3-methylpentane

2-methyl-1-pentene + 1-hexene

n-hexane

chloroform
t-2-hexene
c-2-hexene
1,2-dichloroethane
methylcyclopentane
2,4-dimethylpentane
1,1,1-trichloroethane
benzene

carbon tetrachloride
cyclohexane
2-methylhexane
2,3-dimethylpentane
3-methylhexane
1,2-dichloropropane
trichloroethylene
2,2,4-trimethylpentane
2-chloropentane
n-heptane
c-1,3-dichloropropylene
methylcyclohexane

t-1,3-dichloropropylene
1,1,2-trichloroethane
2,3,4-trimethylpentane
toluene
2-methylheptane
3-methylheptane
1,2-dibromoethane
n-octane
tetrachloroethylene
chlorobenzene
ethylbenzene

m & p-xylene

styrene
1,1,2,2-tetrachloroethane
0-xylene

n-nonane
isopropylbenzene
n-propylbenzene
m-ethyltoluene
p-ethyltoluene
1,3,5-trimethylbenzene
o-ethyltoluene
1,2,4-trimethylbenzene
n-decane
1,2,3-trimethylbenzene
m-diethylbenzene
p-diethylbenzene
n-undecane
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Attachment B

101 7eanis
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.0. Box 13087, MC-165
Austing Texas THTL1-3087
{512)239-1716
Laboratory Analysis Results
Request Number: 1409020
Request Lead: Jaydeep Patel Region: TO4 Diate Received: 9/26/2014
Projeci(s): Barmett Shale
Facilizy(ies) Sampled ) Cley Cm_;ur Facility Type
Enervest Operating, LLC - Paddack Philli Eorum Digrton .
Smﬂp]{-:(sj Received
Field TD Mumber: 00205-0024 14 Labaratory Sample Momber; [409020-001 Bamipled by Marisn LeCour
Sampling Site: Date & Time Sampled: 09724714 10:39:00Valid Sample: Yes

Comments; Canister (0205 was wed 1o collect o 30-mimste dowrwine sumple usiag OFC-190.
Reguested Laboratory Procadurels):

Anglysis:  APOHVOC
Desterminathon of VOO Canisters by GO/MS Usiog Modified Methed TO-13

Please note ihat this analytieal technique is not capable of measoring all compounds which might heve
adverse health effoets. For questions on the analytical procedures please contact the laboratory manager at

(512} 239-1716. For an update on the health effects evaluation of these data, please contact the Toxieology
MHvision at (512) 239-1793,

Analyst: __ 1;;4/(%{,-5’*/{/1 Dum:ﬂ]ﬁ%

Jinbua Li

Laboratory Manager: - k%sd E@ g E [& Date: le 2/2-_“!&1
Jaydeey Patel
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Laboratory Analysis Results
Request Number: 1409020
Amnalysis Code: APMIVOC

Mate: Reslts are reported in undls of ppby
Labs (I3 AR |

Field I 205092414

Cenister [0 205

Asalysls Analysis

Compeund %J SOl | S0l | Dwe Flagst* Cong | SOL | So0 | D Flgs*®
felhane e | L0 | 4B | INTI04 T.02

L LA | 14 | 90000 LT |
leecetylene: O [ 14| 900 T.0L |
— 150 | L0 | 14 | eodan T.0H |
piopylane D 1| 14 [ dnnsnd T.01 |
divkborodifl mrcesethane ods | odi 12 | acnani LD |
mead chioride 055 | nAn | L@ | w0204 [ |
imchutien: 1| hdd | e | 0G0R04 ] |
winyl chlorede IO EEEL 1.2 | w3z (] |
L-betene WD | fdF | L2 | BGace4 1] |
| A-metadiene M | 0 E ol |
n-butane 50 DAy | oz | aonEnd il |
4-aiene N EE (i1 |
Drumicthine M | 0 12 | aananid ol ]
fe=2-butery EEED 12| s30anld [l |
F-miethyl1-bubene HD 045 1.2 | el ol |
isupentoes FF] 0.5 48 | g4 [+ |
trichlizrod] b 025 | 0.5E | 13 | GaEndeld 1ol |
[eTmr——rs : WO | 08 | 13 | sanaeld 1] 1
nepenian 5 1,54 44 | SO 1] |
[m— GOE | 0.5 | 131 | sGeno0i 1 |
\-3-pesiene WD | 0 | 24 | naao [} |
1.Lfichloroeguylom: NDO| a3 | 12 | moermd ] |
o d-pzmene MO | oA | 14 | 904200 ol |
=lhylens chinride .08 .28 13 | Waaaoid 1,0 |
2 metliyl-2-bueng WO | 46 13 | #0204 [ |
(2,2-dimethyibroens 536 | 42 [ER ELT TS 10 |
lepclopenies M| wdl | 12 | ROAGN4 Dl |
[-mestyle1-pentane VYT 14 | wonond ol |
I, 1-dichborocthne TN E |
yciopentane TR 1ol |
2 - dimua it Ood | 96 | 24 | OG0O004 (K] |
2-meihyiperins R 12 | winzols m |
et liigenian 17| ade | Lz | 9G0a0s ] |
epuathyl-Lpeniens + I-hezma FEEECE N e M |
n-heaine 10 040 | 2.4 | uhnnlg (1] |
I T—— WD | 04T | 12 | Sanand i1} |
-2 ane HD .54 24 | waenold ol
|e-2-hezzne KOO | oS | 24 | soe2ee ol |
1 2-dichinrosthane WD | A6 | 12 | wAdadld (i1} |
metlyleyelopentans R EENEEREEED 1,01 |
14 026 | 0S| 14 | w9006l 101 1
1,1, 1-trichl e MO | Gdz | 13 | sownend ol |
| benzene 059 | 058 | 131 | 00200 101 |
|ceren tetvachloside | b | 11 | an0a0id i |
] 17 | 12| a0l ol |
2-methylcrans 27| esd | 13 [ WBnzoid ji]] 1
% 3 dizcihyh 051 | 82 | 11 | 9anEni4 L |
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Laboratory Analysis Results
Request Mumber: 1409020
Analysiz Code: APONVOC
Mote: Results are reported in urits of ppby
Lk I " 109020501
Analysis Amilysia
Crampound Cone, | SOL | BOL Diets. Flags*! Cope. | BDL | AL Dule Flegs**
F-metiryl s 11 | 04D | 12 | 95020 ]
1. 2-dichlorapupmg EE 12 ] w0014 7] |
hienctvicns W | USE | 12 | GonEia 7] }
A=t thylperzans MR | 04E | 12 {8Gna04 (i} [
PR T —— M | 0.5 13 ) Wi0z0I4 [F] §
Seficplan: 431 | 0 [ 4 [a30%014 [T} |
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et linluess M| w22 | L2 | #0004 ol |
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Laboratory Analysis Results
Reguest Number: 1400020
Amnalysis Code: APMIVOC

Qualifier Notes:

T - o o

1) = conoentration oom mot be quantified dus to possible inborferatoes or ooelutions.

SOIL - Semmple Delzetion Lt (Limit of Dolection s G &utioe),

FOL - Bample Quantitation Lisst [Limie cf Quantitation sdiested fir diugion),

THY - Tavsilid,

J = Repaned conosnlration is below SDL.

L - Roported concenisation is at or above the S0 and is: below e lwer limnit of quslilalion,
E - Rapomad concatmiben excesds the wpper limidl of instment calibrstion.

M - Result mod iled fmm previos result

Te Dete was no! confrmed by @ confirmetional enalysis. Compound andéor regults & temttively identified
F - Estnizlistaed seaspinnc criterin wes ol med duz o Goces Jamside tie lidoralons control,

H - Mot all associnzd hold tlme specifloations were met, Dt mey be bisssd.

- Bamnple recelved with 2 missing or broken custody seal.

R - Bample recaived wilh & missing or incomplels chain of astedy.

1- Bample peeslved withoes 8 leghe webpes [deatifier,

i = Samplo reczived in on improy i

U = Bample reccived with insufficicol ssmple volums.

W - Bample recivisll with insulfeient prescrvalion.

Cualicy conired foles B AFNIVOC samples,

[ -Samsple concentrtion wie celnlated wsing & diluiom feclor of 4,
{32=-Sameple concentntion wis calcnlated wing a dilution fietor of 3.

TCEQ |aboratory customer support may be reached at Jaydeep Palekiiceq.texas.gov

The TCEDQ is an equal opportunity'afirmative action employer. The agency does not allow
discriminalion on the basls of raoe, color, religion, natonal ongin, sex, disability, ags, sexiial
orientation or veteran ststus. In compliance with the Americans With Disabilities Act, this document
miay be requestad in atternate formals by contacting the TCEQ at (512) 238-0010, {Fax 512-238
-0055), or 1-800-RELAY-TX (TDD), or by writing F.0. Box 13087, Austin, Texas T8711-3087,
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Table 1. Comparison of Monitored Concentrations in Lab Sample 1409020-001 to TCEQ Short-Term AMCVs

Lab Sample ID 1409020-001
AT Odor AMCV | Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 1.2 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 1.2 ND D1 0.4
1,1,2-Trichloroethane Not Available | 100 1.2 ND D1 0.42
1,1-Dichloroethane Not Available | 1,000 1.2 ND D1 0.38
1,1-Dichloroethylene Not Available | 180 1.2 ND D1 0.36
1,2,3-Trimethylbenzene Not Available | 250 1.2 ND D1 0.54
1,2,4-Trimethylbenzene 140 250 1.2 ND D1 0.54
1,2-Dibromoethane Not Available | 0.5 1.2 ND D1 0.4
1,2-Dichloroethane 6,000 40 1.2 ND D1 0.54
1,2-Dichloropropane 250 100 1.2 ND D1 0.34
1,3,5-Trimethylbenzene Not Available | 250 2.4 0.01 J,D1 0.5
1,3-Butadiene 230 1,700 1.2 ND D1 0.54
1-Butene 360 27,000 1.2 ND D1 0.4
1-Pentene 100 2,600 1.2 ND D1 0.54
2,2,4-Trimethylpentane 670 750 1.2 ND D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available | 1,000 1.2 0.36 J,D1 0.42
2,3,4-Trimethylpentane Not Available | 750 2.4 0.02 J,D1 0.48
2,3-Dimethylbutane 420 990 2.4 0.6 L,D1 0.56
2,3-Dimethylpentane 4,500 850 1.2 0.53 L,D1 0.52
2,4-Dimethylpentane 940 850 2.4 0.26 J,D1 0.54
2-Chloropentane (as chloroethane) Not Available | 240 1.2 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 140 500 4.8 ND D1 0.4
2-Methyl-2-Butene Not Available | 2,600 1.2 ND D1 0.46
2-Methylheptane 110 750 2.4 0.6 L,D1 0.4
2-Methylhexane 420 750 1.2 2.7 D1 0.54
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Lab Sample ID 1409020-001
ST Odor AMCV | Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylpentane (Isohexane) 7,000 850 1.2 6.9 D1 0.54
3-Methyl-1-Butene 250 8,000 1.2 ND D1 0.46
3-Methylheptane 1,500 750 2.4 0.36 J,D1 0.46
3-Methylhexane 840 750 1.2 2.2 D1 0.4
3-Methylpentane 8,900 1,000 1.2 3.7 D1 0.46
4-Methyl-1-Pentene (as hexene) 140 500 2.4 ND D1 0.44
Acetylene Not Available | 25,000 2.4 ND T,D1 1
Benzene 2,700 180 1.2 0.99 L,D1 0.54
Bromomethane (methyl bromide) Not Available | 30 1.2 ND D1 0.54
c-1,3-Dichloropropylene Not Available | 10 1.2 ND D1 0.4
c-2-Butene 2,100 15,000 1.2 ND D1 0.54
c-2-Hexene 140 500 2.4 ND D1 0.54
c-2-Pentene Not Available | 2,600 2.4 ND D1 0.5
Carbon Tetrachloride 4,600 20 1.2 0.09 J,D1 0.54
Chlorobenzene (phenyl chloride) 1,300 100 1.2 ND D1 0.54
Chloroform (trichloromethane) 3,800 20 1.2 ND D1 0.42
Cyclohexane 2,500 1,000 1.2 2.7 D1 0.48
Cyclopentane Not Available | 1,200 1.2 0.44 J,D1 0.54
Cyclopentene Not Available | 2,900 1.2 ND D1 0.4
Dichlorodifluoromethane Not Available | 10,000 1.2 0.49 L,D1 0.4
Ethane Not Available | Simple Asphyxiant* | 4.8 300 T,D2 2
Ethylbenzene 170 20,000 2.4 0.05 J,D1 0.54
Ethylene 270,000 500,000 2.4 1 L,T,D1 1
Isobutane Not Available | 33,000 2.4 23 D1 0.46
Isopentane (2-methylbutane) 1,300 68,000 4.8 22 D1 0.54
Isoprene 48 20 1.2 0.08 J,D1 0.54
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Lab Sample ID 1409020-001
ST Odor AMCV | Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isopropylbenzene (cumene) 48 500 1.2 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 4.8 0.31 J,D1 0.54
m-Diethylbenzene 70 460 2.4 ND D1 0.54
Methyl Chloride (chloromethane) Not Available | 500 1.2 0.55 L,D1 0.4
Methylcyclohexane 150 4,000 2.4 3.2 D1 0.52
Methylcyclopentane 1,700 750 2.4 1.6 L,D1 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 1.2 0.08 J,D1 0.28
m-Ethyltoluene 18 250 1.2 ND D1 0.22
n-Butane 1,200,000 92,000 2.4 50 D1 0.4
n-Decane 620 1,750 2.4 0.01 J,D1 0.54
n-Heptane 670 850 2.4 4.2 D1 0.5
n-Hexane 1,500 1,800 2.4 10 D1 0.4
n-Nonane Not Available | 2,000 1.2 0.08 J,D1 0.44
n-Octane 1,700 750 2.4 0.59 L,D1 0.38
n-Pentane 1,400 68,000 4.8 25 D1 0.54
n-Propylbenzene 48 500 1.2 ND D1 0.54
n-Undecane 870 550 2.4 ND D1 0.54
o-Ethyltoluene 74 250 2.4 ND D1 0.26
o-Xylene 380 1,700 2.4 0.05 J,D1 0.54
p-Diethylbenzene 70 460 1.2 ND D1 0.54
p-Ethyltoluene 8.1 250 24 ND D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 2.4 150 T,D1 1
Propylene 13,000 Simple Asphyxiant* | 2.4 ND T,D1 1
Styrene 25 5,100 2.4 ND D1 0.54
t-1,3-Dichloropropylene Not Available | 10 1.2 ND D1 0.4
t-2-Butene 2,100 15,000 1.2 ND D1 0.36
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Lab Sample ID 1409020-001

ST Odor AMCV | Short-Term Health SQL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby)

t-2-Hexene 140 500 2.4 ND D1 0.54
t-2-Pentene Not Available | 2,600 2.4 ND D1 0.54
Tetrachloroethylene 770 1,000 1.2 0.01 J,D1 0.48
Toluene 920 4,000 1.2 1.3 D1 0.54
Trichloroethylene 3,900 100 1.2 ND D1 0.58
Trichlorofluoromethane 5,000 10,000 1.2 0.25 J,D1 0.58
Vinyl Chloride Not Available | 26,000 1.2 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - Parts per billion by volume.

ND - Not detected.

NQ - Concentration can not be quantified due to possible interferences or coelutions.

SDL - Sample Detection Limit (Limit of Detection adjusted for dilution).

SQL — Sample Quantitation Limit (Limit of Quantitation adjusted for dilution).

INV - Invalid.

J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.

F - Established acceptance criteria were not met due to factors outside the laboratory’s control.
H — Not all associated hold time specifications were met. Data may be biased.

C - Sample received with a missing or broken custody seal.

R - Sample received with a missing or incomplete chain of custody.

| - Sample received without a legible unique identifier.

G - Sample received in an improper container.

U - Sample received with insufficient sample volume.

W - Sample received with insufficient preservation.

D1 - Sample concentration was calculated using a dilution factor of 4.
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D2 - Sample concentration was calculated using a dilution factor of 8.
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Table 2. TCEQ Long-Term Air Monitoring Comparison Values (AMCVs)

Please Note: The long-term AMCV:s are provided for informational purposes only because it is scientifically inappropriate to
compare short-term monitored values to the long-term AMCV.

Long-Term Health

Long-Term Health

Compound AMCV (ppb) Compound AMCV (ppb)
1,1,1-Trichloroethane 940 Cyclopentane 120
1,1,2,2-Tetrachloroethane 1 Cyclopentene 290
1,1,2-Trichloroethane 10 Dichlorodifluoromethane 1,000
1,1-Dichloroethane 100 Ethane Simple Asphyxiant*
1,1-Dichloroethylene 86 Ethylbenzene 450
1,2,3-Trimethylbenzene 25 Ethylene** 5,300
1,2,4-Trimethylbenzene 25 Isobutane 2,400
1,2-Dibromoethane 0.05 Isopentane (2-methylbutane) 8,000
1,2-Dichloroethane 1 Isoprene 2
1,2-Dichloropropane 10 Isopropylbenzene (cumene) 50
1,3,5-Trimethylbenzene 25 m & p-Xylene (as mixed isomers) 140
1,3-Butadiene 9.1 m-Diethylbenzene 46
1-Butene 2,300 Methyl Chloride (chloromethane) 50
1-Pentene Not Available Methylcyclohexane 400
2,2,4-Trimethylpentane 75 Methylcyclopentane 75
2,2-Dimethylbutane (Neohexane) 100 Methylene Chloride (dichloromethane) | 100
2,3,4-Trimethylpentane 75 m-Ethyltoluene 25
2,3-Dimethylbutane 99 n-Butane 2,400
2,3-Dimethylpentane 85 n-Decane 175
2,4-Dimethylpentane 85 n-Heptane 85
2-Chloropentane (as chloroethane) | 24 n-Hexane 190
2-Methyl-1-Pentene +1-Hexene 50 n-Nonane 200
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Compound

Long-Term Health

Compound

Long-Term Health

AMCV (ppb,) AMCV (ppb,)
2-Methyl-2-Butene Not Available n-Octane 75
2-Methylheptane 75 n-Pentane 8,000
2-Methylhexane 75 n-Propylbenzene 50
2-Methylpentane (Isohexane) 85 n-Undecane 55
3-Methyl-1-Butene 800 o-Ethyltoluene 25
3-Methylheptane 75 o-Xylene 140
3-Methylhexane 75 p-Diethylbenzene 46
3-Methylpentane 100 p-Ethyltoluene 25
4-Methyl-1-Pentene (as hexene) 50 Propane Simple Asphyxiant*
Acetylene 2,500 Propylene Simple Asphyxiant*
Benzene 1.4 Styrene 110
Bromomethane (methyl bromide) 3 t-1,3-Dichloropropylene 1
c-1,3-Dichloropropylene 1 t-2-Butene 690
c-2-Butene 690 t-2-Hexene 50
c-2-Hexene 50 t-2-Pentene Not Available
c-2-Pentene Not Available Tetrachloroethylene*** 3.8
Carbon Tetrachloride 2 Toluene 1,100
Chlorobenzene (phenyl chloride) 10 Trichloroethylene 10
Chloroform (trichloromethane) 2 Trichlorofluoromethane 1,000
Cyclohexane 100 Vinyl Chloride 0.45

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

**Long-term vegetation AMCV for Ethylene is 30 ppb.
***Long-term vegetation AMCV for Tetrachloroethylene is 12 ppb.
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